










The International Plant Genetic Resources Institute (IPGRI) is an
international scientific organization, supported by the Consultative
Group on International Agricultural Research (CGIAR). IPGRI’s mandate
is to advance the conservation and use of plant genetic resources for
the benefit of present and future generations. IPGRI’s headquarters are
in Maccarese near Rome, Italy, with offices in another 19 countries
worldwide. It operates through three programmes:
• the Plant Genetic Resources Programme
• the CGIAR Genetic Resources Support Programme
• the International Network for the Improvement of Banana and Plantain
(INIBAP)
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This report highlights some particularly significant achievements of IPGRI's
activities in the Americas in1999–2000 and describes the impact that this
work is having.
Past achievements of IPGRI in the Americas are detailed in IPGRI's pre-
1999 series of Annual Reports. Further information is available from IPGRI's
Web site http://www.ipgri.cgiar.org.
The Americas region consists of an entire hemisphere, characterized by great variability 
in climate, culture, economic development and genetic resources. IPGRI’s activities 
in the region complement and support national and regional efforts for the conservation
and use of plant genetic resources as a means to support global progress towards
sustainable development.
Because of its diverse biological, socioeconomic and political characteristics, the Americas
region presents a complex environment for implementing plant genetic resources (PGR)
activities. It is the centre of origin and diversity of several crops of world importance—maize,
potato, tomato, cacao and peppers, to name only a few—yet it also depends heavily upon
exotic species such as sugar cane, wheat, rice, banana and coffee. Population growth,
urbanization, logging, ranching and intensive agriculture have seriously degraded some
ecosystems and many countries are becoming more aware of issues affecting their 
natural resources. Several countries in the region are now making their voices heard 
in international fora and are putting legislation in place to restrict international access 
to their genetic resources even though they have limited national capacity to conserve 
and use them. Paradoxes such as these make the Americas a challenging place to
implement IPGRI’s mandate—one where both great risks and far-reaching benefits 
are hanging in the balance.
Responding to a wide variety of scientific, political, social and economic interests with
coherent and relevant activities is not an easy task for IPGRI. It requires the participation 
of many actors. National programmes are the cornerstones for sustained conservation and
use of plant genetic resources, which is why we actively pursue close partnerships with
national institutions. These partnerships allow us to know the various national programmes,
to perceive their strengths and needs and to support them in achieving their goals. 
As a consequence of the pronounced interdependence and varying limitations of the
countries, many of their national priorities can be more effectively addressed through
international collaboration and subregional networking. IPGRI has been active in
establishing and supporting subregional PGR networks through which national
programmes of neighbouring countries can share tasks and responsibilities, capitalize on
their comparative advantages and have a stronger voice for obtaining support at both
national and international levels. Such networks now include virtually all of the countries 
of the hemisphere. Through them, IPGRI is better able to support the international
exchange of materials, information and technology and to help channel research and
development funds to support PGR initiatives in the region.
This publication contains examples of how the Institute responds to the challenges and
opportunities of the Americas. The collaborative activities described in this report are
examples of how diversity can lead to development. These examples are evidence of our
fundamental commitment to the people and plant genetic diversity of the Americas. We
hope our readers enjoy this publication and continue supporting IPGRI’s efforts to
safeguard and promote the sustained use of the incomparable agrobiodiversity in the
Americas for the well-being of present and future generations.
Ramón Lastra Geoffrey Hawtin

















The Americas region comprises 36 independent countries and territories, stretching 
from Canada to Argentina, and includes the Caribbean. The region encompasses 
an entire hemisphere and includes frigid polar climes at the continental extremes, vast
temperate regions, mountain chains, rivers, deserts, savannahs and tropical forests. 
It contains a diversity of plants unequalled anywhere. The range of elevations within 
the tropical zone has created a broad range of climatic and ecogeographic conditions 
that have produced the extraordinarily high degree of ecosystem, population, inter- and 
intra-specific diversity encountered there.
The Americas existed in virtual isolation, both culturally and floristically, from the rest 
of the world until Columbus’ arrival, about 500 years ago. Dubbed the ‘New World’ 
by early European visitors, the Americas is in fact a region where agriculture and civilization
arose thousands of years ago. As prehistoric cradles of civilization, the Mesoamerican and
Andean regions prospered as a result of the independent discovery and development of
agriculture by native Americans. With the spread of agriculture throughout the hemisphere,
crop species also spread, evolving and adapting according to the conditions and needs of
different cultures and climates. The resulting agrobiodiversity, which includes crop
landraces, their wild relatives and progenitor species, represents a vast storehouse of
genetic resources.
Many crops of global importance were first domesticated in the Americas, including maize,
potato, tomato, cotton, cassava, tobacco, beans, squashes, vanilla, cacao, peanut and
peppers. Dozens of other crop
species were domesticated in the
Americas; many of these were
important and widespread at the
time of European contact, but
have since been neglected or
displaced by introduced crops.
Some of these crops are grown in
only very small areas, persisting
mainly because of culinary
traditions dating to prehistoric
times and cultures. Many
countries, such as Argentina,
Bolivia, Brazil, Colombia,
Ecuador, Guatemala, Mexico,
Paraguay and Peru, have large
populations of traditional and
indigenous peoples who continue
to play an important role in the
conservation of a broad range of
native crop varieties and useful
wild species.
The Americas region
The diversity of potatoes 
in the Andean region is huge, 
as this sample from one 
farmer’s field in Peru shows. 
C. Sperling
Despite the great richness of native crop diversity, many exotic species such as sugar
cane, banana, rice, soybean, sorghum, coffee, wheat, citrus and forage grasses are now 
of great economic importance in the Americas and are the agricultural base of many
countries in the region. In recent years, rapid population growth, expanding urbanization,
colonization, acculturation, degradation of natural ecosystems and the proliferation 
of modern agricultural practices have provoked an unprecedented degree of genetic
erosion of native crops and their wild relatives. Challenges today include curbing the
erosion of this genetic diversity, ensuring its effective conservation and finding ways in
which it can be used to benefit the peoples of the region and humanity as a whole.
The Americas is a highly politicized region with regard to plant genetic resources. 
Many Latin American nations are among the most vocal in global genetic resources fora,
such as the FAO Commission on Genetic Resources for Food and Agriculture. 
In recent years, in compliance with the Convention on Biological Diversity, many 
nations in the region have enacted policies and legislation regulating the access and
exchange of plant genetic resources. Some groups of countries, most notably the Andean
nations, have developed subregional legislation regulating access to genetic resources,
often before the corresponding national administrative and conservation infrastructures are
in place. This uncertain policy environment has brought about changes in the character
and frequency of international efforts to collect, conserve and use genetic resources and
has important implications for 
the implementation of IPGRI’s
work in the region.
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IPGRI’s Americas Group has been hosted since in 1982 by CIAT at its headquarters in Cali,
Colombia. This close association between the two CGIAR centres has provided important
opportunities for collaboration and mutual support, notably in work 
on conservation, in vitro fruit trees and GIS. The Americas Group conducts its research and
development programme primarily through collaborative arrangements with its national,
regional and subregional partners and with CIAT and other IARCs in the region; it also
benefits from inputs from Thematic Groups based at IPGRI’s headquarters in Rome, Italy, and
from collaboration with other IPGRI Regional Groups.
IPGRI’s strategy for its involvement in the Americas is based on plant genetic resources
networks in each of the six subregions—North America (NORGEN), Mesoamerica
(REMERFI), the Caribbean (CAPGERNet), the Andean Region (REDARFIT), the Amazon basin
(TROPIGEN) and the Southern Cone (PROCISUR).
These networks have been established and developed in close collaboration with IICA
through its PROCIs—sub-regional cooperation programmes—and CATIE. The further
development of national programmes is crucial to networking. IPGRI’s research and
development activities focus on taking advantage of the excellent opportunities that exist
in the region for strategic institutional alliances in both developed and developing countries
and with the formal and informal sectors. Collaborating with regional initiatives is high on
IPGRI’s agenda, particularly where they advance and promote improved germplasm
management strategies and technologies, and address regional priorities through
collaborative research. Germplasm documentation, information dissemination, public
awareness and human resources development are continuing priorities. The INIBAP
programme of IPGRI also focuses specifically on banana and plantain with the aim of
increasing the production from smallholder crops. It does this through collaborative
projects and by coordinating and participating in the activities of the regional network
concerned with banana and plantain (MUSALAC, see page 13).
The impact of IPGRI’s coordinating efforts is immediately seen in the viability of the five
regional networks. IPGRI has sponsored the duplication of material in several national and
regional collections, guaranteeing the safety of existing accessions. IPGRI-sponsored
collecting missions have increased the range of genetic diversity available in genebanks 
in the region. Nearly 600 scientists have been trained through individual and group training
programmes, significantly raising the breadth and depth of expertise of genetic resources
staff in the region. The impact of this training is revealed in the fruitful results of research
projects developed and undertaken within the region, several of which are highlighted in
this report.
4 IPGRI in the Americas
The national system that supports
research and management of
genetic resources within a country
plays a key role in protecting a
country’s genetic diversity and
putting it to work for development.
National systems involve many
institutions and individuals whose
efforts need to be coordinated and
sustained (see box on this page).
IPGRI supports the establishment
of these systems by providing
information and advice to countries,
and by encouraging strong national
systems to share their expertise
with less well-established ones.






















Effective national programmes address the concerns
of diverse groups and coordinate their participation
Sectors: agriculture, environmental protection, research and development,
education, business, trade, economics, intellectual property, forestry,
rural development, nutrition and health
Ministries: Agriculture, Environment, Science and Technology, Trade, Forestry,
Foreign Affairs, Culture, Energy, Tourism
Institutions: national agricultural research centres, genebanks, plant breeding
stations, farmers’ organizations, agricultural extension services,
agricultural credit services, colleges and universities, research
institutes, botanical gardens and arboreta, agribusinesses, export
promotion agencies, import substitution agencies, marketing, 
forestry, land use-planning
Stakeholders: farmers, rural communities, managers of protected areas, plant
breeders, biotechnologists, pharmaceutical industry, traditional and
indigenous communities, scientists and researchers, domestic and
foreign NGOs, domestic companies, foreign companies, foresters,
extension agents, traders, urban consumers, rural consumers
Solanum species 
at market in Peru.
CIP
With support from IPGRI, Panama, Bolivia and Mexico brought together representatives
from various sectors to establish national mechanisms to coordinate the country’s genetic
resources activities and represent them in international fora. IPGRI provided these
countries with information on the structure and operation of well-established national
programmes, such as the ones in Brazil and the United States, as models to help them
design their own systems. As a result, Panama set up a National Commission on Plant
Genetic Resources in 1995 and Bolivia is currently establishing a national system. Mexico
held national meetings in 1998 and 2000 and is well advanced in establishing its national
programme. The effort to establish
coordination structures in the Caribbean
countries and territories, spearheaded by
IPGRI in partnership with PROCICARIBE,
has progressed well. The following countries
have appointed national coordinators during
the past two years: Dominican Republic, 
St. Lucia, Jamaica, Belize, Cuba, Trinidad
and Tobago, St Kitts, Nevis, Antigua
and Barbuda, Guadeloupe, Dominica,
Haiti, Guyana, British Virgin Islands, Grenada
and Barbados.
In 2000 alone, INIBAP sponsored 
seven plantain production courses in five
countries (Colombia, Costa Rica, Cuba,
Ecuador and Nicaragua). These courses
were developed to transfer plantain
production technologies developed at
CORPOICA, Colombia, and were attended
by a total of over 500 people. 
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IPGRI’s approach to supporting national
programmes in the Americas
For many years, IPGRI has worked to establish and develop national plant
genetic resources systems in the Americas, tailoring its efforts to the
conditions in the individual country. IPGRI’s collaboration and interaction 
takes various forms, such as:
• providing scientific, technical, organizational and policy advice 
• supplying information and information products
• promoting new technologies, strategies and tools
• providing training and/or information on training opportunities
• bringing people and institutions together at national and subregional levels
• assisting in writing project proposals and obtaining funds 
• implementing, coordinating and publishing research




IPGRI has promoted and supported the establishment of national plant genetic resources
systems in the Americas since its creation (see box on this page). Of 36 countries in the
region, 22 are involved in plant genetic resources activities to some extent but only a few
have formally established national programmes. The strength of the national programmes
that do exist varies greatly. A few are self-sufficient while others are severely constrained
by economic and human resource limitations and depend heavily on external support.
IPGRI encourages stronger national programmes to share their expertise and resources.
Well-developed national programmes provide technical advice and training to neighbouring
countries. 
Personnel from national programmes in Mesoamerica and the Andean Zone have attended
courses in Brazil, Chile and Guatemala with IPGRI support. Brazil has been instrumental in
training staff from the region and has also collaborated with IPGRI to train national staff in
the Portuguese-speaking countries of Africa. Through its collaboration with IPGRI, the
United States National Plant Germplasm System has funded plant explorations in Ecuador,
Guatemala and Paraguay and has provided computers and copies of the pcGRIN
documentation system to genebanks in more than a dozen developing countries in the region.
Safety duplicates of peanut germplasm collections from Guatemala and Ecuador as well as
peppers from Paraguay are being maintained in Argentina and the United States, respectively.
IPGRI secures funds for less-developed national programmes to engage in plant genetic
resources activities. Guyana is being supported to conduct broad-scale plant exploration
to collect, conserve and characterize native crops, with funding from the United States
Department of Agriculture. USDA support was also obtained to conduct national
inventories of wild crop relatives in Paraguay and Bolivia as a first step towards developing
in situ conservation strategies. IPGRI assisted in obtaining funding from the National
Geographic Society to conduct a rescue mission to collect endangered wild peanut
relatives in Bolivia. For several years, Spain has funded collecting missions for cherimoya
genetic resources in Ecuador and Peru, and has extended its support to collecting tomatoes.
Peru established a regional genebank for cherimoya with funding from Spain, managed by
the Peruvian Programme on Genetic Resources and Biotechnology. Peru has also
participated in projects to collect and characterize Andean Passiflora germplasm.
Linking developed and developing countries
Countries in the Americas region differ greatly in their economic, institutional and natural
resources, including plant genetic resources. IPGRI seeks to help overcome these differences
by promoting and facilitating mutually beneficial collaborations between developed countries
such as the USA, Canada and Brazil and their less-developed neighbours.
Increasing national self-sufficiency
in training
Genetic resources work involves a wide range of skills. Training is one of the most effective
ways to help countries develop their capacity to conserve and use their agricultural
biodiversity. Many countries in the Americas cannot develop effective national programmes
as their staff lack some of the basic skills required for the work. Training national
programme staff is an essential and logical strategic activity for IPGRI. IPGRI’s training
activities in the Americas concentrate on increasing the ability of partners to meet their
own training needs. IPGRI has adopted a number of successful approaches, in
collaboration with various partners, to increase the capability of a country to train its staff.
Several of them are highlighted here. They are: 
• developing training materials
• providing training to staff involved in genetic resources work
• encouraging the creation of graduate programmes at regional universities
• supporting training events organized by partners
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The Spanish Agency for International Cooperation (AECI) collaborated in organizing
workshops to test preliminary versions of the modules. Participants from national
programmes, universities and non-governmental organizations (NGOs) in the region were
very enthusiastic about the concept and the modules themselves. They recommended
improvements such as modifying the treatment of certain topics, adding specific
information and providing examples relevant to the region. The resulting improved versions
were then tested in further workshops and the modules finalized. The final modules are
easily adaptable to a trainer’s particular needs. Their flexibility makes them convenient to
use in short workshops as well as in diploma and degree courses. Once complete, the
modules are printed and produced in electronic format. Electronic versions are available on
IPGRI’s Web site on the Internet (http://www.ipgri.cgiar.org/system/page.asp?theme=9).
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IPGRI training materials on the Web
Curriculum on PGR (E, F, S, P)
Introduction to collecting (E, S, R)
Planning collecting missions (E, R)*
Measuring genetic variation (E)
Ecogeographic surveys (E, R)*




In situ conservation of PGR
Complimentary conservation strategies 
Data Standards
Seed physiology
E=English; F=French; P=Portuguese; R=Russian; S=Spanish
*Being translated into Spanish
**Being translated into Portuguese and English
Developing training materials
IPGRI and INIA, Spain, have identified the development of training materials in Spanish as
a key need in the Americas and have been working together since 1995 to meet this need,
with funding from the Spanish government. Training modules are being developed on
fundamental aspects of genetic resources, based on needs identified through consultations
with representatives from the genetic resources community. The topics covered include in
situ and ex situ conservation, seed physiology and utilization. Regional IPGRI staff write 
the modules in Spanish in a style that makes them easy for both teachers and students 
to follow. The modules are then tested in training events, reviewed by experts in the
specific area and further refined. The modules comprise lecture notes, slides, references,
supplementary information and a glossary.
Based on the clear success of the Spanish training materials initiative the modules are
being translated into Portuguese, with support from Portugal, for use in the Lusophone
countries of Africa (Angola, Cape Verde, Guinea-Bissau, Mozambique, and São Tome and
Principe).
Individual and group training
IPGRI’s training programme includes individual training, group training through short technical
courses and support for university (usually master’s level) courses. In addition to specific
training initiatives, IPGRI works to integrate capacity-building activities throughout its regional
programme of work, with training elements appearing in workshops and research projects.
During the last three years (1998-2000), IPGRI has sponsored 30 events and trained almost
600 staff from national programmes. IPGRI organized some events and funded others.
Trainers came from IPGRI (Americas Group and headquarters staff), national programmes,
universities in the region and other CGIAR centres.
Individual national programme staff attending courses offered by various institutions around
the world undertake thesis projects and on-the-job or hands-on training with the IPGRI
Americas Group. Most individual training activities are associated with IPGRI projects 
and thus help meet project objectives as well as benefiting the individual and their national
programme. Twenty-four professionals from nine countries received individual training 
in various research areas during 1998–2000.
Several of these initiatives have been particularly successful. For example, thesis projects
on Passiflora and Carica conducted in collaboration with Colombian universities
(Universidad de Caldas, U. Pedagógica y Tecnológica de Colombia, U. Javeriana and U.
Nacional-Palmira), CIRAD-FLHOR, ENSA (France) and CIAT have yielded fundamental new
knowledge and techniques that are enhancing the conservation of these important fruits.
This work identified Passiflora tarminiana, a new cultivated Passiflora species, that can be
exploited directly or through interspecific hybridization with more traditional species,
opening possibilities for genetic improvement.
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Latin American scientists testing




Ex situ conservation 130
In situ conservation 14
Total 196
The programme has already had a significant impact, with nearly 200 Latin American
scientists participating in the testing of the material and at the same time being trained up
to the end of 2000. Many of these trainees now occupy responsible positions in the
genetic resources programmes of their countries.
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pcGRIN: software to manage
germplasm 
Genebanks generally contain large numbers of accessions that need to be effectively
managed to maintain optimum viability. Data on the germplasm must be organized, analyzed
and accessible to genebank managers and potential users. This can be done manually, using
card indexes, but computerized systems offer a much better solution. Many genebanks in the
Americas lack a modern genebank documentation tool that fits the needs of resource-limited
national programmes. To address this need, IPGRI and USDA*, in consultation with national
partners, developed a genebank management software that runs on a personal computer.
The software, known as pcGRIN, can store passport, taxonomic, evaluation, inventory and
germplasm distribution data. It also assists genebank curators in the day-to-day
management of their collections, allowing them to conduct customized searches, process
germplasm orders, generate reports of germplasm distributed and schedule regeneration of
accessions. The pcGRIN software has been well received by genebanks and is available free
of charge. IPGRI and USDA are committed to providing technical support to users over the
long term and to developing new versions as the need arises.
Regional staff translated the software and user manual into Spanish and
organized a series of training events for prospective users. In August
1998, after a year and a half of programming, testing and evaluation, the
first version of pcGRIN in Spanish and the user manual were introduced to
14 genebank curators from five Andean countries in a course sponsored
by IPGRI and the Biodiversity Programme on Andean Roots and Tuber
Crops, based at CIP. Three more courses took place during 1999, with
participants from Central America, Colombia and the southern Cone, and
two courses were offered in 2000.
Programme developers at IPGRI and USDA were concerned that migrating large quantities
of data from existing databases into pcGRIN would prove difficult, as this might discourage
potential users of this powerful software. To avoid this problem, USDA developed a
specialized data-transferring programme, or ‘loader’, to help genebank staff transfer their
existing data into pcGRIN. IPGRI provides technical assistance during this process,
including training genebank staff for the purpose.
In 1999, CATIE adopted pcGRIN to help manage their
extensive germplasm collections. With IPGRI assistance
the Genetic Resources Unit transferred data on more
than 14 500 accessions of Capsicum and Cucurbita to
pcGRIN, which is now fully operational at CATIE. Key
institutions in Bolivia, Colombia, Ecuador and
Guatemala are also using pcGRIN to manage their
collections of crops native to the region. Interest in
pcGRIN continues to grow in the region and several
more genebanks are currently in the process of
adopting it.





growing in the field, Turrialba,
Costa Rica
CATIE
*USDA/ARS/GRIN/DBMU (United States Department of Agriculture/Agricultural Research
Service/Germplasm Resources Information Network/Database Management Unit)
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Assisting genebanks
IPGRI helps national genebanks to document and analyze their plant genetic resources
information. Since 1997, IPGRI has been assisting 14 genebanks in Bolivia, Ecuador and
Peru to document and manage their collections of Andean roots and tubers. Responding
to a request from the Biodiversity Programme on Andean Roots and Tuber Crops, IPGRI
looked at the way the genebanks recorded information on their collections, provided
guidelines on how to manage genebank data and helped genebanks identify priority areas
for action. IPGRI later trained the genebank staff on documentation techniques and helped
them to adopt pcGRIN as a common documentation software.
IPGRI’s work in the Americas also facilitates access to the germplasm in genebanks.
Working with the six Americas-based plant genetic resources networks (see box on page
12), IPGRI conducted an inventory of the germplasm collections held by national
institutions in Latin America and the Caribbean. The information, collected from 287
genebanks in 32 countries and now available through the IPGRI germplasm databases at
http://www.ipgri.cgiar.org/system/page.asp?theme=7, is facilitating germplasm and data
exchange among institutions in the region and worldwide. A directory of germplasm
holdings in Latin America and the Caribbean has been published and distributed recently.
Using the data collected for the inventory, IPGRI will start to assess the conditions under
which ex situ collections in the Americas are maintained. 
Increasing international
collaboration
Enhancing and facilitating international collaboration is one of the primary means by which
IPGRI fulfils its institutional mandate. IPGRI focuses its efforts in this regard in two ways:
by strengthening links between developed and developing countries (see page 7) and
promoting sub-regional networks.
Networking
The benefits of collaborating on genetic resources research and use have brought many
countries together in partnership over the years. IPGRI has worked to develop networks to
link the plant genetic resources activities of national programmes, research institutes and
others. Networks are built on common interests. Members might share an interest in the
genetic diversity of a particular crop, or they might share agroecological conditions and an
interest in a range of crops. Some networks are based on a mutual interest in a particular
thematic research area, such as in situ conservation. Networks provide a way for members
to communicate resources, ideas, technologies and information among themselves
efficiently and cost-effectively. They have become an efficient way for countries to share
the responsibilities and costs of training, conservation and technology development, and to
promote the establishment of joint conservation strategies based on common affinities. In
some ways, the concept of a multilateral system for genetic resources exchange has its
origin in the ability of networks to deliver significant benefits to members. 
In the Americas region, few countries have the human and financial resources required to
effectively conserve and use their agrobiodiversity, either in situ or ex situ. For nearly a decade
IPGRI has assisted in creating and developing plant genetic resources networks in Latin
America and the Caribbean (see box on page 12), in partnership with IICA, CATIE and CARDI.
IPGRI has worked in the background to stimulate the development of networks in the
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Plant genetic resources networks operating 
in the Americas
REDARFIT Andean Network on Plant Genetic Resources
Bolivia, Colombia, Ecuador, Peru, Venezuela
REMERFI Mesoamerican Network on Plant Genetic Resources
Costa Rica, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, 
Panama
TROPIGEN Amazonian Network on Plant Genetic Resources
Bolivia, Brazil, Colombia, Ecuador, Guyana, Peru, Suriname, 
Venezuela
Southern Cone PROCISUR’s Sub-programme for Plant Genetic Resources
Argentina, Bolivia, Brazil, Chile, Paraguay, Uruguay
CAPGERNet Caribbean Plant Genetic Resources Network
Antigua and Barbuda, Barbados, Belize, British Virgin Islands, 
Cuba, Dominica (Commonwealth of), Dominican Republic, 
Grenada, Guadeloupe, Guyana, Haiti, Jamaica, St. Kitts and Nevis, 
St. Lucia, and Trinidad and Tobago
NORGEN Plant Genetic Resources Network for North America
Canada, Mexico and the USA.
REMERFI
As a result of a proposal prepared by IPGRI in collaboration with IICA and CATIE, GTZ
funded a three-year project (1997-2000) to support the REMERFI network. The project
provided for the recruitment of a full time network coordinator – a major milestone on the
road towards network self-sufficiency as the network no longer needed to depend upon
IPGRI or IICA for coordination. The full-time coordinator was also able to devote more time
and energy to pursuing new sources of funding for the network. Based at the IICA office in
El Salvador, the full-time coordinator was instrumental in revitalizing the network and
enhanced the participation and commitment of the member countries. The coordinator,
unencumbered by other responsibilities, kept network members informed of relevant news
and information, organized a series of network activities such as training courses,
workshops and research projects, and pursued new sources for funding for additional
activities of interest to the network countries. One of the most significant achievements of
the network coordination was the assistance provided to its members in establishing
national plant genetic resources commissions in each country. Once these national
commissions were formalized, the network representatives were better able to represent
Americas region, fostering a sense of ownership of the networks among member countries.
Members take responsibility for the networks’ future activities and become self-sufficient.
As the networks assume a progressively greater role in sub-regional affairs, IPGRI’s
involvement is beginning to shift to advisory and technical assistance roles.
During 1999-2000 IPGRI assisted REDARFIT and TROPIGEN in planning activities.
Collaboration with the other networks is described below.
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the interests of their country at network meetings and report to and consult the national
commission on relevant network activities and issues. The strong internal coordination of
REMERFI has enabled IPGRI to shift its focus of support to providing technical assistance
and advice as requested. REMERFI is now self-governing and capable of representing
itself at international fora, to donors, and to governments and institutions within and
outside the Mesoamerican region.
CAPGERNet
One of the newest networks in the Americas region, CAPGERNet has benefited from
IPGRI’s experience with other networks in the region. As a result it has made rapid
progress towards self-sufficiency in its first years of existence. Fifteen countries have
become full members of the network by appointing national representatives. At the second
annual network meeting, supported in part by IPGRI, a network coordinator was chosen for
a one-year term, and an information officer was chosen to be responsible for preparing
inventories of available expertise, genetic resources activities and policies in the region,
developing the CAPGERNet Web pages and preparing CAPGERNet content for
PROCICARIBE News. A CAPGERNet committee was formed to look into the issue of
responding to disaster situations, under the leadership of Belize. This is evidence of
CAPGERNet beginning to act on issues of priority for the region. A number of proposals for
training courses are being developed in the region, to which IPGRI may be asked to
provide technical support and training materials. IPGRI, with partial support from USDA
and CARDI, conducted a documentation course for genebank managers, using pcGRIN,
and is coordinating the donation by USDA of five computers to strengthen germplasm
documentation efforts in key countries the Caribbean. 
NORGEN
NORGEN was established in 1999 and includes the three northern countries of the
continent – Mexico, United States and Canada. With this initiative all the countries and
territories in the Americas are now members of regional networks. The NORGEN initiative
is very important because of the experience the northern countries have in genetic
resources work. The existence of the network will increase the involvement of USDA and
Canada in the activities of other countries in the region. 
Banana and plantain network
The IPGRI programme INIBAP (International Network for the Improvement of Banana and
Plantain) coordinates the regional network for banana and plantain in Latin America and
the Caribbean. The network was re-launched in June 2000 as the Plantain and Banana
Research and Development Network for Latin America and the Caribbean, MUSALAC,
operating under the auspices of the Forum for the Americas on Agricultural Research and
Technology Development (FORAGRO). The activities of MUSALAC include providing
support to one of the top banana breeding programmes, based at Fundación Hondureña
de Investigación Agrícola (FHIA) in Honduras, exchanging information and technologies in
many areas of research, especially biotechnology, cooperating in an information and
documentation network and increasing opportunities for training.
14
Members of the MUSALAC network are involved in various projects with INIBAP. For
instance, seven small project agreements were put in place in 1999 between INIBAP and
network partners to conduct research. A further four small project agreements were signed
in 2000 (see box). 
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INIBAP projects in the Americas
1999
• Genetic stability of banana clones derived from cell suspensions —
Ministerio de Agricultura, Cuba**
• Resistance to Mycosphaerella fijiensis (FHIA-20 and FHIA-21) — Colegio de
Postgraduados de Montecillo, Mexico**
• Nematode control — CATIE, Costa Rica**
• Multiplication and maintenance of genetic material — CATIE, Costa Rica **
• Control of black Sigatoka in plantain cultivars — Universidad del Tolima,
Colombia*,**
• Nematode control in the plantain variety Curraré in the Atlantic region of
Costa Rica — Ministerio de Agricultura y Ganadéría, Costa Rica*,**
• Activities to increase plantain production for local consumption in Cuba —
Instituto de Biotecnología de Plantas, Cuba*,**
2000
• Growth, development and post-harvest research of a semi-dwarf “Bocadillo”
banana (Musa AA) in two production areas of Colombia — CORPOICA***
• Identification and selection of antifungal potential biological products to
control black Sigatoka on plantain — CATIE
• Utilization of banana endophytic fungus as resistance inductors against
Radopholus similis and Fusarium wilt on banana and plantain — CATIE ***
• Genetic variability of Foc in Cuba: sensitivity determination of FHIA hybrids
to Foc — INISAV, Cuba
——
* Completed in 2000.
** Supported by DFID, UK
*** Supported by INIA, Spain
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Managing genetic resources with
geographic information systems
Geographic information system (GIS) technology is emerging as an extremely useful tool 
to help develop effective, scientifically sound and efficient conservation strategies for target
genepools. GIS can merge genetic diversity information with data on different aspects 
of the human and physical environment, such as population density, infrastructure, 
climate, topography and soils, to yield analyses for a range of applications. These include
ecogeographic surveying, field exploration, the design of in situ reserves and the use of
genetic resources. With the work based in the Americas regional office, IPGRI is developing
innovative GIS methodologies and software, in close collaboration with national, regional
and international partners (see box on this page).
IPGRI has adopted a three-pronged approach to assisting national and regional
programmes in incorporating GIS into their operations. The approach encompasses
planning and implementing case studies to develop basic methodologies, designing,
promoting and distributing easy-to-use, inexpensive analytical software, and building
awareness of the capabilities of GIS within the genetic resources community. The work is
being done with CIAT and CIP, in close association with regional partners. The regional
partners receive training in GIS applications for genetic resources analysis and


















Developing knowledge and technologies
GIS in the Americas
Luigi Guarino, an IPGRI staff member based in the Americas regional office,
presented the following paper at the International Conference on Science and
Technology for Managing Plant Genetic Diversity in the 21st Century in Kuala Lumpur,
Malaysia, June 2000. The full paper will be published in the proceedings in 2001.
Geographic information systems and the
conservation and use of plant genetic resources
Luigi Guarino1, Andrew Jarvis1, Robert J. Hijmans2 and Nigel Maxted3
1Regional Office for the Americas, International Plant Genetic Resources
Institute, Cali, Colombia (l.guarino@cgiar.org), 2International Potato Center,
Lima, Peru (r.hijmans@cgiar.org) and 3School of Biological Sciences, University
of Birmingham, Birmingham, United Kingdom (n.maxted@bham.ac.uk)
Abstract
Management of plant genetic resources is a complex process made up of a
series of interdependent activities. Many of these activities both generate and
use data which is geo-referenced, i.e. linked to specific locations on the earth’s
surface. The management and analysis of these data (including incorporating
them with geo-referenced data from other sources) are crucial to the
effectiveness of the genetic resources management process as a whole and
can add significantly to the value of genetic resources. Geographic information
systems are increasingly playing an important role in the management 
of the large and complex datasets associated with genetic resources. 
This paper reviews methods, giving practical examples, for the analysis and use
of geo-referenced data in a range of genetic resources applications, including
ecogeographic surveying, field exploration, the design of in situ reserves,
germplasm characterization and evaluation and the use of genetic resources.
One case study involves developing a GIS database for Ecuador
using data on morphological characterization of peanut (Arachis
hypogaea) landraces, socioeconomic and environmental information
and satellite imagery. The purpose is to identify those variables that
most closely correlate with the distribution of cultivated peanut
diversity. Two USDA-funded explorations sampled the entire range
of genetic diversity of cultivated peanut landraces in Ecuador. 
Over 200 accessions were obtained with precise location information.
The accessions were identified to botanical variety and landrace and
were characterized using agro-morphological descriptors. The
diversity at these three levels was plotted on a map of Ecuador and
correlated with other variables such as land use, altitude, and
demographic and accessibility data. The process identifies which
parameters are most useful in locating peanut genetic diversity. 
The model developed with Ecuadorian data is being applied to Guatemala, where the
extent and distribution of native peanut diversity is still largely unknown. Project staff,
working with national partners, have prepared maps for Guatemala similar to those
developed for the Ecuador model, using the same environmental and socioeconomic
variables. To test the model, multi-partner teams are collecting peanut diversity throughout
the country. Field observations and subsequent laboratory analysis will determine the
efficiency of the model in predicting areas where diversity of peanut landraces is greatest.
Similar work is being done on cultivated potato diversity, in collaboration with CIP. A further
project, supported by GTZ, is using GIS to describe the distribution of genetic diversity in
the Amazonian watershed at Pucallpa, Peru, and to reveal the risk of erosion of this
diversity. In Paraguay and Bolivia, GIS tools are being used to analyze data recovered by
national inventories of wild crop relatives (supported by USDA) to provide recommendations
for conserving in situ and managing these genetic resources. In Bolivia, a GIS model has
been developed to identify areas where high diversity of wild peanut species coincides
with high risk of genetic erosion.
All indications are that GIS approaches will prove exceptionally useful for the analysis of
genetic resources data. The case studies, together with presentations and training events,
are building awareness of the potential of GIS at both the technical and decision-making
levels within the plant genetic resources conservation community in the region. IPGRI is
developing with CIAT, CIP and selected national partners a range of software tools and
methodologies that will allow national programmes to develop precise conservation
strategies for priority genepools based on their genetic diversity data. At the regional level,
plant genetic resources networks have a potentially pivotal role to play in adopting GIS.
GIS provides an ideal environment within which to manage and analyse data from a
number of countries in a common framework, and thus develop both regional and national
conservation strategies based on the broadest vision of both problems and opportunities.
Understanding and using genetic
resources conserved on farm
In situ conservation
In situ conservation is concerned with maintaining plant populations in the habitats in
which they occur. For agricultural crops, in situ conservation refers to the habitat where
cultivated crops developed their present-day properties, predominantly in farmers’ fields.
Farmers pass on crop genetic resources in local cultivars (or landraces) from generation to
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generation. Environmental, biological and socioeconomic
factors influence a farmer’s decision on how to handle a
particular crop cultivar (or landrace) at any time. IPGRI
has a global project involving nine countries around the
world that seeks ways to promote the conservation of
crop diversity within the dynamic, evolutionary context in
which it is maintained and used. One of the main
objectives of this project is to enhance and support a
framework of knowledge about farmers’ decision-making
processes that influence in situ conservation of
agricultural biodiversity. Another important objective is to
strengthen national capacity for planning and
implementing conservation programmes. The goal is to
involve a wide group of actors and stakeholders, such as
farmers, communities, NGOs, universities and other
research centres, in conserving agricultural biodiversity
on-farm. 
In the Americas Region, Mexico and Peru are involved in the global on-farm conservation
project. Project activities in Mexico started in 1997. Local varieties of maize, beans, squash
and chilli peppers are being studied in a community of traditional Mayan farmers on the
Yucatan Peninsula, where slash and burn agriculture is practised. 
Ethnobotanical studies quantified the diversity present in the target crops and documented
its management on-farm. Data were collected on the community, cropping systems, seed
exchange systems and farmers’ perceptions of diversity. Sixty-two households in the 
study community were surveyed to help understand the social, cultural and economic
factors that influence the farmers’ decision-making regarding conservation of local
varieties. The survey was conducted in the local Maya language to facilitate communication
between farmer and researchers. Farmers’ knowledge is being studied through direct
observation, open interviews and validation of the farmers’ perceptions. Additionally, a
framework for studying the role of gender in the conservation of agricultural biodiversity
has been created.
Fifteen local varieties of maize, two types of squash, three types
of bean and eight types of chilli pepper were recognized by
farmers and are being characterized using morphological and
biochemical methods. The ecogeographic distribution of each
crop is being described at three levels: community, surrounding
region and the entire Yucatan Peninsula (involving the states of
Campeche, Quintana Roo and Yucatan). Following the agronomic
characterization of the varieties, the best materials of each were
selected with the active participation of farmers. As a means of
adding value to local landraces, a participatory breeding
programme is underway in which cooperating farmers are using
easily adopted methods to improve the local varieties without
sacrificing their characteristic traits nor their broad genetic base. 
Numerous local and national research and educational
organizations, some of which had not collaborated before, make
up the multidisciplinary project team in Mexico. Project scientists
exchange ideas and experiences with members of on-farm
initiatives underway elsewhere in Mexico, participate in national










approaches as part of the national plant genetic resources conservation strategy. Several
Mexican undergraduate and graduate students are being trained in on-farm conservation
methods and are conducting their thesis work within the context of the project. Besides
obtaining valuable research experience, these students receive technical advice and
guidance from project scientists. Upon completion of their degrees, they can help train
others in this approach and promote on-farm management of agrobiodiversity as a viable
option for both conservation and development in Mexico.
Funding has recently been obtained from FAO for the Peru on-farm project. Activities are
scheduled to begin there in early 2001. Local landraces of maize, cassava, peanuts and
hot peppers will be studied in indigenous Shipibo farming communities in the Amazonian
lowlands of Peru.
Home gardens
Home gardens are rich in the genetic diversity that increases economic options, dietary
variety and nutritional levels for households throughout the developing world. Located at
the heart of domestic activities, they often feature a variety of crops that meet household
needs for food, medicines, utensils and fuel. Home gardens may also contain cash crops
such as spices and ornamentals that can provide important secondary income. 
Because home gardens have to meet so many different family needs, they tend to contain
high levels of diversity among and within species, diversity that may be disappearing from
large-scale agricultural systems and the wild. For this reason, home gardens can be a
means of conserving the genetic diversity of certain crops. IPGRI has taken a leading role
in promoting home gardens, and in increasing knowledge about the contributions that they
make to biodiversity conservation and about the link between diversity and family income
and nutrition. 
Researchers have found that home gardens can be an important source of household
income, especially for the women who typically manage them, when surplus produce or
cash commodities, such as fruit, medicinal plants, tea and spices, are sold. Home gardens
contribute to a household’s food supply by increasing the availability of low-cost or no-cost
foods. In some countries, more than half the low-income urban households supplement
their diets with food grown in home gardens. The gardens also tend to provide food year-
round, filling gaps in food supply during lean periods.
As important as home gardens are, they have been relatively neglected by agricultural
research and development efforts. In 1998, IPGRI developed a global research project to
examine the link between the income and nutritional benefits of home gardens and the
inter- and intraspecific diversity they contain, and to evaluate their potential role as
conservation areas within farming systems. The project aims to develop strategies for
conservation through use, which would help families reap the benefits from home gardens
while maintaining their unique genetic diversity. 
Project teams in Guatemala, Venezuela and Cuba are collecting data about agricultural
biodiversity in home gardens and surveying farmers to determine the constraints they face
in maintaining the gardens. The teams are looking at economic, cultural and genetic factors
associated with home gardens and their use. 
Preliminary research results confirm the richness of the diversity found in home gardens.
Crop diversity in home gardens also reflects the cultural background of the household. In
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Guatemala, for example, the study found that species diversity was significantly higher in
home gardens managed by indigenous farmers than in those of non-indigenous farmers. 
In Cuba, 107 home gardens in the western, central and eastern regions of the country were
visited and 38 of them were selected for in-depth study. A total of 247 taxa were observed
under cultivation. In general, medicinal plants are an important component of Cuban home
gardens; fruit crops were also important but fewer taxa were registered.
The team carried out fieldwork in Cuba with the active participation of people of each
province involved in the project. Links were established to the UNESCO Biosphere
Reserves management in each province and community development groups within local
government. A training programme for in situ conservation in ‘conucos’ — or home
gardens — was organized for local partners. A publication on home garden biodiversity
was produced for farmers and the general public. Two national scientific workshops were
held to discuss the results obtained and to plan the remainder of the project. A
documentation system to manage the data gathered by the project is being developed with
the assistance of IPK in Gatersleben, Germany. Key species have been identified for
genetic diversity analysis, including lima bean, chilli peppers and sapote (Pouteria sapota).
In Guatemala, 92 home gardens were selected as representative home gardens in the
humid and semi-arid ecozones, 46 in each ecozone. Complete species and varietal
inventories were conducted, including data on size, species composition, structure,
management and relevant socioeconomic and cultural factors. A total of 276 species with
important uses were identified. From this sample, chilli peppers, sapote and chayote were
identified as key species for in depth study and analysis. 
Field work and community relations in Guatemala were facilitated through links with NGOs
working in the two regions. CARE rural development and nutrition programmes participated
in and facilitated the work, as did an IUCN project to establish the National Park ‘Laguna
de Lachuá’. Village associations of indigenous Mayan communities also are participating in
the project. 
In Venezuela, study sites were identified in the highland, intermediate and lowland zones. 
A general survey of crops, crop varieties and cropping practices, including seed storage
techniques, was conducted, despite natural disasters and some political instability in the
region. Thirty-eight home gardens were identified and key variables underpinning their
stability and contributions to household livelihoods were identified. Data were collected
and tabulated according to ecozone and type of home garden systems. The key crops
identified for in-depth genetic diversity studies are beans, papaya, avocado and hot
peppers. In all three project countries, a number of key genera were identified for further
in-depth diversity studies at the morphological and molecular level. 
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Key genera for further in-depth study in
Venezuela, Cuba and Guatemala 
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Collaboration in research on local fruit
IPGRI has collaborated with several national organizations, including Colombian
research institutions (Botany Department of the Universidad Javeriana, the School of
Agronomy at U. de Caldas, CENICAFE), CIAT (Genetic Resources Unit) and
institutions in developed countries on specific problems, particularly in the area of
taxonomy (Missouri Botanical Garden and Selby Botanical Garden, USA).
Upon completion of the first year of data collecting, project members from the three
countries met in April 2000 in Trujillo, Venezuela, for a three-day workshop to compare
results, share experiences and agree on data collection and analysis methods. Common
objectives and methodologies were agreed upon, allowing the information recovered to be
readily integrated and analyzed. The proceedings of this workshop are being published in
English and Spanish so that the methods, experiences and preliminary results of the
project can be used by future researchers undertaking similar initiatives in other countries.
One way in which IPGRI’s work will help maintain home garden diversity is by encouraging
the integration of home gardens into national biodiversity conservation strategies. The
research process itself has been important since it has brought together, in many cases for
the first time, national genetic resources programme researchers with native communities,
farmers’ and community associations and development workers to evaluate the composition
and use of home gardens. This collaboration and the knowledge it generates will be the
basis for future efforts to conserve and use the diversity found in home gardens.
Conserving and using tropical
American fruits
Global demand for tropical fruits is expected to increase by 40% by 2005. In the Americas,
IPGRI is supporting research on tropical fruits and promoting their conservation and use
(see box on this page). This approach is providing farmers with ways to diversify their
agriculture, secure a food supply and increase their income. The Mesoamerican, Andean
and Amazonian plant genetic resources networks (REMERFI, REDARFIT and TROPIGEN)
have all identified native fruits as priorities for research. This is motivated by the need to
satisfy national markets and the desire to be more competitive in foreign markets.
Perennial fruits offer opportunities for the sustainable development of fragile zones such as
the Andean valleys and the Amazon Basin. Cultivating fruit is also a way to diversify land
use and move away from monocultures such as coffee growing in southern Brazil and
Colombia and chive farming in the Colombian highlands. Tropical fruits can be grown
successfully on smaller farms, providing a socially and environmentally favourable
alternative to the devastating expansion of ranching in the Andean highlands. Fruit farming
also stimulates the development of small, rural processing industries.
In the Americas region, IPGRI has collaborated closely with CIRAD-FLHOR in its research
on fruit crops. Research is conducted primarily through projects with networks and national
organizations. The work includes a strong information component to respond to the large
demand from local scientists. Research is being undertaken on the Mesoamerican
Sapotaceae, Andean passion fruits, pineapple, papaya and neotropical fruit diversity. In
addition, support has been provided for the development of projects on cherimoya
(Annona cherimola) and the Solanaceae, with funding from Spain.
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Collaborative research on Passiflora
The genus Passiflora includes several Andean species that
are economically important to local, regional and
international markets. Other species, traditionally grown in
home gardens or collected from the wild, are falling into
disuse because of lack of development, despite their
potential to become commercial crops. Population
pressure in the region is high, raising considerable concern
about conserving Passiflora diversity.
The first Passiflora project implemented by IPGRI, funded 
by IDB, was a good demonstration of the benefits of
collaborative research within a network. Colombia
(CORPOICA), Ecuador (INIAP and Universidad Técnica de
Ambato), Venezuela (FONAIAP), Peru (INIA) and Bolivia (CIFP) shared work that included an
ecogeographic survey and extensive collecting from Venezuela to Bolivia, focusing on the
subgenus Tacsonia (banana passion fruits) and the section Tiliaefoliae of the subgenus
Passiflora (sweet granadillas). A descriptor list for Passiflora was developed for the first
time, allowing the accurate classification and description of the varieties. Researchers also
developed unique molecular markers, allowing them to accurately characterize the
germplasm collected in Venezuela, Colombia and Ecuador. These data were analyzed and
published in Euphytica, the Plant Genetic Resources Newsletter and the Proceedings of the
Interamerican Society for Horticultural Science, publicizing the availability of the material
for further use.
In Venezuela, Peru and Bolivia, staff from FONAIAP, INIA and the Centro de Investigaciones
Fitoecogenéticas de Pairumani, respectively, together with IPGRI staff, established
experimental protocols to characterize germplasm held in existing collections. This work
led to collaborative collecting trips to replace germplasm lost from the Venezuelan
collections. The morphological diversity and taxonomy of the Passiflora material were
studied with workers in the Missouri Botanical Garden and the CIAT Genetic Resources
Unit. A first and significant result of this collaboration described the cultigen “curuba India”
as a new species, Passiflora tarminiana. Isozyme diversity studies confirmed the distinction
between the two cultivated banana passion fruits, P. tripartita var. mollissima and P.
tarminiana. Both cultigens appeared highly uniform. In addition, the data showed close
affinities and the existence of a gene flow between P. tripartita var. mollissima and the wild
and very variable P. mixta. The study was resumed on a partial sample in 1999 at CIAT’s
biotechnology laboratory using AFLP markers as the findings have great potential for future
breeding activities.
Another regional project aimed at safely conserving all the Passiflora accessions collected
so far. IPGRI collaborated with the CIAT Genetic Resources Unit to determine the 
feasibility of cryopreserving Passiflora seeds. Very encouraging results were obtained with
very simple procedures on the four species tested (P. edulis, P. ligularis, P. tripartita var.
mollissima and P. tarminiana). These results open the way to safe and economic conservation
of this taxon. Similar results were obtained at CENARGEN on P. edulis. Tests, using the same
simple techniques, have been extended to 12 other species, with very promising results. 
Further research, funded by COLCIENCIAS, has been started on Passiflora by a
consortium that includes IPGRI, the Pontificia Universidad Javeriana in Bogota and
CENICAFE, the research centre of the Colombian Coffee Growers’ Association. 
IPGRI’s participation is mainly centred on morphological, molecular and cytogenetic





Collaborative research on pineapple
Pineapple is the fourth most important tropical fruit in the world after citrus, banana and
mango. It is native to the Orinoco and Amazon basins. South American production, which
is considerable, is mostly destined for local or national markets and based on only a few
varieties. These varieties are generally hardy but small-scale producers face severe
constraints such as insects, nematodes and devastating fungi, in particular fusariosis in Brazil.
IPGRI is coordinating an EU-funded project with the long-term objective of recovering or
breeding resistant varieties. This will improve small-scale production systems, raise farmer
income and provide the regional market with larger quantities of high-quality fruits. Institutions
participating in this project are EMBRAPA (CENARGEN) and CNPMF in Brazil and FONAIAP
in Venezuela. Most of the genetic diversity of pineapple is found in these two countries.
Other partners are CIRAD-FLHOR (France) and the Universidade do Algarve (Portugal).
The first germplasm inventory that the project produced allowed exchange and repatriation
of lost germplasm that significantly enriched some collections and also increased the
security of a number of rare accessions. This work was assisted by a revision of the
existing list of descriptors by project staff, in close consultation with IPGRI. Molecular
markers have been developed that are being used in characterization studies; these have
provided key information for assessing the genetic diversity of pineapple and understanding
its structure. In addition, the standard database that is being established will further
promote exchange of information and germplasm between the partners and, later, between
all pineapple germplasm collections.
The project favours new uses of neglected or traditional varieties to broaden the genetic
base of pineapple cultivation. More than 60 new sources of resistance to fusariosis have
already been identified. The first hybridization results indicate that this resistance is
controlled by a single dominant gene, which opens tremendous prospects for breeding
resistant cultivars that will benefit small-scale farmers, who currently
lose 20 to 80% of their crop to this disease. New breeding schemes
involving selfing and using genetic markers developed through gene
mapping will improve breeding efficiency for the transfer of resistance
to pests and disease amongst varieties. This work is thus promoting
integrated and more environmentally friendly control of pests and
diseases.
IPGRI has also contributed significantly to the analysis and publication of
data from studies on molecular diversity, heredity of qualitative traits,
resistance to fusariosis and germplasm enhancement. Three reviews
have been published on pineapple breeding and pineapple genetic
resources, and pineapple taxonomy has been revised in collaboration
with the Marie Selby Botanical Gardens, USA.
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Pineapple.
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Collaborative research on papaya
The common papaya, Carica papaya, is the fifth most important tropical fruit in economic
terms. Other species are cultivated in the Andes. In addition to the fruit, papayas produce
papain, a proteolytic enzyme used in medicine and industry. Papaya production has also
great social importance because of its short cultivation cycle, continuous production,
adaptation to small plots and continuous labour requirements. Papaya ringspot virus and
bacterial canker are extremely severe diseases of papaya and are the main limitation to the
expansion of the crop. None of the local cultivars are resistant to or tolerant of these
diseases. Despite papaya being native to the Americas, there is little breeding work on the
crop in the region and commercial production depends on seeds imported from Asia.
To meet the specific requirements of the Latin-American growers, particularly for fruit quality
and disease resistance, a regional project funded by FONTAGRO and coordinated by IPGRI
was started, in collaboration with FONAIAP, UCV and IVIC in Venezuela, CORPOICA,
Universidad Nacional-Medellín and U. Caldas in Colombia, INIAP and Universidad Técnica de
Ambato in Ecuador, the Universidad Central de Costa Rica, and CIRAD-FLHOR in Guadeloupe.
The project aims to study the diversity of the papaya plant and its main pathogens.
Initial work on Carica genetic resources at the Universidad
de Caldas in Colombia, in collaboration with CIRAD-
FLHOR, Guadeloupe, produced some novel and useful
results. The undergraduate student involved analyzed the
genetic diversity of 86 plants from 35 accessions of
Caribbean papaya germplasm. This work is most
interesting because it takes into account the particular
influence of sex on important morphological traits and the
irregular occurrence of hermaphrodites in the different
accessions. Results from this work are being used to
develop a standard experimental design for diversity
analysis, which is allowing the partners of the FONTAGRO
project to develop an accurate and much-needed
descriptor list, applicable to both the common papaya and
its relatives, the mountain papayas (Vasconcella sp.).
Establishing a cherimoya regional genebank
Cherimoya (Annona cherimola), one of 100 species of the genus Annona, is a native
American custard apple that has been a delicacy amongst natives of the Andes since
prehistoric times. The fruit originates in the inter-Andean valleys from southern Ecuador to
northern Chile and the greatest diversity is concentrated in Ecuador and Peru, where both
wild and cultivated forms are found between 1200 and 2000 metres above sea level. It is
known for its superior flavour and aroma and the attractive colour of its creamy flesh,
characteristics that make it appetizing to eat fresh as well as in desserts, ice cream and
drinks. The crushed seeds are used as insecticides in Mexico and Guatemala. It is
cultivated on a commercial scale in frost-free, low humidity areas in Central and South
America and in Egypt, India, Italy, New Zealand, Spain and the USA. 
Due to its high nutritive value (fibre, vitamin C and niacin), high fructose content (18% DM)
and excellent taste, cherimoya has exceptional export value. Its wide genetic diversity
gives it great potential for improvement through hybridization and selection. 
The most pressing need is to conserve the existing diversity. With this in mind, INIA, Peru,
in collaboration with IPGRI and with funds from INIA, Spain, has established a field




genebank for cherimoya in Peru, coordinated by PRONARGEB, the national programme. 
The genebank, located at the Canaan Experiment Station in Ayacucho, conserves both
cultivated and wild material. The site was prepared in 1998, ‘criollo’ rootstocks were
established and some collecting missions were carried out by professionals from INIA,
Peru, and national universities. The 248 accessions of wild and cultivated material so far
collected have all been grafted onto the rootstocks in the field genebank. The resulting
collection is being enriched with material reintroduced from the collection that INIA, Spain
maintains at its Malaga experimental station.
The University of Loja, Ecuador, is establishing a complementary collection containing
mainly wild materials. The new genebank has been designated of regional importance by
the Mesoamerican and Andean genetic resources networks, REMERFI and REDARFIT.
Once evaluated, this valuable material will stimulate the use of the broad variability present
in A. cherimola for the selection of high-yielding, high-quality varieties with resistance to
the most important pests and diseases. Conservation efforts will lead to the production of
quality seed and the development of management technologies that will allow the region’s
farmers to realize the species’ economic potential.
Inventory of native fruits from the Americas
Americas Group staff inventoried native American fruit diversity, recording more than 1100
species, distributed among 66 families and 282 genera, in a database for the benefit of
scientists and students interested in neglected fruits. Presented at three conferences in
Brazil and Mexico, the inventory has raised such interest that the authors are expanding it
with data on genetic resources, photographs and bibliographic data, including material from
the grey literature. The information is being entered in a database that will be made available
on the Internet in 2001 and eventually distributed on a CD-ROM. This information will be
invaluable to workers on native fruit in the Americas and will inevitably also draw attention to
the need to conserve the impressive diversity of these fruits.




Eight countries in Latin America and the Caribbean—Brazil, Costa Rica, Cuba, Guyana,
Haiti, Jamaica, Mexico, and Trinidad and Tobago—are involved in coconut research through
their membership in the IPGRI-supported International Coconut Genetic Resources Network
(COGENT). Member countries are engaged in collecting and characterizing their coconut
genetic resources and in contributing data to the International Coconut Genetic Resources
Database (CGRD). This database contains passport and characterization data of 1316
accessions worldwide and is used by coconut breeders to identify suitable germplasm for
developing improved coconut varieties and hybrids. Brazil, Jamaica and Mexico are
involved in a multiplication trial, funded by the Common Fund for Commodities, to select
high-yielding and adapted varieties and hybrids for resource-poor farmers. In December
1998, Mexico hosted the International Coconut Biotechnology Conference to review the
status of coconut biotechnology and to identify gaps in research that need to be addressed.
In March 2000, Mexico also hosted the Second International Coconut Embryo Culture
Workshop to review the status of embryo culture and to identify research gaps, which are
now being addressed in 14 research projects worldwide. Negotiations are underway for
Brazil to host the International Coconut Genebank for Latin America and the Caribbean,
which will conserve, evaluate and share important coconut germplasm for the region. A
proposal is being developed for a regional coconut research project to address the urgent
need to increase farm productivity and enhance incomes for coconut farmers and women.
Banana and plantain
Since 1996 Universidad de Leon (UNAN-Leon) in Nicaragua and Vlaamse Vereniging voor
Ontwikkelingsamenwerking en Technische Bijstand (VVOB), Belgium have been running a
project in Nicaragua with the technical assistance of the Katholieke Universiteit Leuve (KUL),
Belgium, and contributions of germplasm from the INIBAP genebank. The project’s main aim is
to see through the introduction of new banana varieties, from validating and distributing new
material to teaching cultivation and multiplication techniques to farmers in the field. In 1999,
6000 plants were produced ready for planting in the rainy season. Farmers are provided the
plants for free in exchange for a single sucker one year later. In 2000, the UNAN tissue culture
laboratory produced 20000 plants and a bigger nursery was constructed to handle the increased
number of plants. Plants were given to 350 farmers for evaluation. Nearly 1000 farming families,
who were affected when Hurricane Mitch devastated the region in October 1998, are involved in
the project using the improved varieties to re-establish their backyard banana production systems.
INIBAP and VVOB are funding work at Chinandega, Nicaragua, on nematode populations with
the ultimate aim of minimizing the use of nematicides in banana production. In 1999,
populations of Radopholus similis and Pratylenchus sp. were isolated from banana-growing
areas in Costa Rica and multiplied in vitro to study their pathogenicity and growth. The results
suggest that the highest rates of nematode reproduction are attained by inoculating plants with
R. similis at a density of 500 nematodes per 1.8 l of soil substrate. Further work is under way to
assess the correlation between nematode numbers, root damage and yield decreases.
Experiments have also begun to identify the relationship between contact time of parasite and
host with degree of infestation.
In 1999 the INIBAP-CORBANA segregating population project received the first seeds resulting
from a cross between Calcutta 4 and Pisang Berlin from EMBRAPA. Of the 150 seeds received,
130 successfully grew in vitro. Ten F1 lines (seven plants each) were planted in the field at
CORBANA early in 2000 and pollinated bunches were harvested in December. Morphological
and bunch characteristics are showing evidence of segregation. Work is under way to identify
viable F2 seeds and the populations are being followed for signs of resistance to nematodes
and black Sigatoka.
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The genetic differentiation in populations of Mycosphaerella fijiensis, the fungus species
causing black Sigatoka, in Latin America and the Caribbean is being studied by CIRAD in
France and CATIE in Costa Rica through INIBAP support. The study will provide important
information to aid banana breeding efforts and help define appropriate management
strategies to prevent the spread of the disease. Preliminary results of molecular analysis
using cleaved amplified polymorphic sequences (CAPS) suggest that the approximate
entry point of the disease into the region lies in Central America and that subsequently
more than one introduction occurred from Latin America to the Caribbean. The high levels
of genetic differentiation between most populations indicates that gene flow is limited and
that the disease has spread through infected plants or restricted dispersal of ascospores. 
In 1999 and 2000, around 1700 researchers, extension workers, students and farmers
throughout Latin America and the Caribbean benefited from training in plantain production
techniques. The course has been developed by Sylvio Belalcázar as the result of a
lifetime’s work on the subject. INIBAP has been providing financial support and
coordination for a large number of the training events.
The potential of organic banana production in improving the income of small- and 
medium-scale farmers in the Caribbean was investigated in a meeting of stakeholders
organized by INIBAP and CAB International in 1999. Experiences of organic production 
in the Dominican Republic provided positive examples of the advantages of going organic. 
A number of points for immediate action were developed (see INIBAP Annual Report 1999).
Meanwhile close to 1000 hectares of bananas in Peru are being rehabilitated using organic
techniques. INIBAP is providing coordination, training and technical advice. The first batch
of bananas have already been exported.
Germplasm health
Collecting germplasm usually includes moving plant materials across geographic
boundaries, an activity that is regulated by national plant quarantine services to prevent 
the dissemination of plant pests and diseases of economic importance. Evaluating plant
germplasm for desirable agronomic characteristics may be hindered by pathogens and
pests that affect or prevent the expression of valuable traits. The conservation of plant
genetic resources is also affected by the presence of plant pathogens and pests in
germplasm collections. While pathogens and pests may cause significant genetic erosion,
they also play a role in maintaining genetic diversity in situ. A plant health expert jointly
appointed by IPGRI and CIAT has been stationed at the IPGRI Americas Office since 1998.
Several subregional networks have begun collaborative research on the phytosanitary
problems that affect the collecting, conservation and use of genetic resources in the region.
Activities in germplasm health include research projects and development of guidelines for
the safe movement of germplasm, the latter in collaboration with FAO. Current research
projects include characterizing plant viruses and pests affecting some economically
important fruit, oil and industrial crops in Latin American countries.
Forestry
Forestry and forest resources are very important in much of Latin America. This is reflected
in the wide range of organizations and institutes (e.g. commercial companies, state
institutes, NGOs, research institutes) actively involved in forestry, forest conservation and
related activities. However, a clear picture of who is involved and how they are linked is
often lacking. IPGRI is identifying national and international organizations involved in the
conservation or use of forest genetic resources in this region to facilitate and promote
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regional networking among them and contribute to associated forest genetic resources
information activities.
IPGRI is running a three-year research project on forest genetic resources in close
collaboration with the Center for International Forestry Research, national partners in Brazil
and Argentina and research institutes in Germany, with funding from BMZ. Managing forest
genetic resources in Brazil and Argentina sustainably requires an understanding of the
impact of human activities on forest genetic resources. Research is being carried out in a
number of sites. At each site, model tree species are selected and objectives and activities
are defined during local workshops involving national and international research partners
and local stakeholders. Research on the model species is done by the participating
research institutes in cooperation with representatives of the local stakeholders.
Cryopreservation
IPGRI is supporting several activities on cryopreserving genetic resources in the Americas.
The chayote collection held by the Universidad de Costa Rica is being characterized and
evaluated for genetic diversity using isoenzymes and molecular markers, an in vitro
propagation protocol has been established to allow rapid propagation of elite material and
cryopreservation is being attempted with zygotic embryos and apices from in vitro
plantlets. So far, chayote embryos have been successfully cryopreserved and regenerated. 
IPGRI has also been funding a research project in Cuba on cryopreservation of citrus
germplasm run by the Centro Nacional de Investigaciones Científicas (CNIC), the
Universidad de la Habana, IIC, Havana and the Instituto Valenciano de Investigaciones
Agrarias (IVIA, Spain). Over a three-year period, the project has cryopreserved apices of in
vitro plantlets of citrus rootstocks and ovules. This had never been done before and follow
up research is continuing with funding from the Spanish government. 
A technique developed in France for freezing Coffea arabica seeds is being applied in CATIE
for conserving seeds of the 80 accessions of the core collection. This represents the first 
large-scale, routine application of cryopreservation for conservation of coffee genetic resources
and is a good example of implementation of complementary conservation strategies.
Complementary conservation strategies
A variety of in situ and ex situ conservation methods are necessary to provide efficient,
economic and sustainable conservation of plant genetic resources. In 1998, IPGRI started
a project on the development of tools to facilitate the development of complementary
conservation strategies.
Guidelines are being developed that highlight and organize key information necessary for
the development of an appropriate conservation strategy. The guidelines provide ideas and
suggestions on what steps to take, and are based on the following key questions, which
serve as a thread running through the process:
1. What are the conservation objectives?
2. What is going to be conserved?
3. How is the selected material going to be conserved?
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Each of these questions is elaborated in the guidelines, and the process of finding answers
to them is divided into three steps:
1. Collection of the necessary basic information, such as on stakeholders and their needs,
on patterns of genetic diversity and on the biological characteristics of the target
genepool, that is required before being able to tackle the questions
2. Identification of what issues and criteria determine how decisions will be taken and the
questions answered
3. Prioritization of criteria and taking of decisions on how to answer the questions, 
for which various tools, such as scoring models and the analytic hierarchy process, 
are suggested.
A case study on the development of a cassava conservation strategy for Peru is being made
to test the value of these guidelines. The different players involved in cassava conservation
in Peru addressed the three questions in a workshop conducted at the end of 2000. 
Participants in the workshop determined the objectives of cassava conservation in Peru,
selected the genetic diversity that specific geographical regions should conserve and
identified field genebanks, in vitro genebanks and in situ conservation as the most
probable options to conserve the country’s cassava germplasm. A work plan including
activities such as filling information gaps and linking conservation and use is being drafted,
and its activities distributed among key players.
A survey on how to prioritize which germplasm should be conserved has been circulated to
CIAT staff involved in cassava conservation and use, and to the participants of the first
workshop on the Molecular Genetic Diversity Network of Cassava in an effort to refine the
guidelines as they pertain to genetic diversity selection.
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BMZ Bundesministerium für 
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CAPGERNet Caribbean Plant Genetic 
Resources Network
CARDI Caribbean Agricultural 
Research and Development 
Institute, Trinidad and Tobago
CATIE Centro Agronómico Tropical de 
Investigación y Enseñanza, Costa Rica
CENARGEN Centro Nacional de Pesquisa 
de Recursos Genéticos e 
Biotecnología, Brazil
CENICAFE Centro Nacional de Investigaciones 
del Café, Colombia
CGIAR Consultative Group on International 
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CGRD Coconut Genetic Resources 
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CIAT Centro Internacional  
de Agricultura Tropical, Colombia
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CIRAD Centre de Coopération Internationale 
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DENAREF Departamento Nacional  de Recursos 
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Development, UK
DIVA GIS software for diversity analysis
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Development Bank, USA
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